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- by the modulating material. The linear electro-optical (Pockels) effect shows the | 

greatest promise. The materials presently available for SHF modulation based on the 
effects studied in this paper do not meet the necessary requirements. The search for 
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new materials should be continued. Wideband light modulation requires protracted in- | ? 
teraction between the modulated and modulating signals and absence of dispersion in LY 
the transmission line for the modulating signal. ‘This requires a modulating cell for | <« fF: 
excitation of a TEM wave. A transition to this type of wave requires the use of ‘| 
crystals with small transverse dimensions making extimmely rigid demands for treat- eH 
ment and memcnene sty: Orig. art. has: 2 figures, 43 formulas. * & Ba [ 
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TITLE: Information capacity of laser modulators in the microwave band 


SOURCE: Vsesoyuznaya nauchnaya sessiya, posvyashchennaya Dnyu radio. 22d, 1966. 
Sektsiya kvantovoy elektroniki. Doklady. Moscow, 1966, 24-27 


TOPIC TAGS: solid state laser, laser modulation, laser communication 


ABSTRACT: A formula is developed for the bandwidth of laser modulators based on the 
linear electro-optical effect. The forma shows that the bandwidth increases ! 
when the crystal length decreases, Microwave bandwidths are calculated for the 
modulators having the form of a circular (mode E) and rectangular (mode TE) 
waveguides partially loaded with active crystals. Neglecting the microwave losses, | 

a circular waveguide can transmit up to 107 bits per sec at 9470 Me with Av = 30 Me; 
-a rectangular waveguide would transmit up to 10° bits per sec. With an allowance 
for the microwave losses, the information capacity is still 106— 107 bits per sec. a 
Orig. art. has: 13 formas. [03] ~~ 
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TITLE; Certain properties of a threshold system for communications in the optical re- 
gion 
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| | 
jSOURCE: Vsesoyuznaya nauchnaya sessiya, posvyashchennaya Dnyv radio. 22d, 1966. | 


Scktsiya kvantovoy elektroniki. Doklady. Moscow, 1966, 31-32 
| . 


‘TOPIC TAGS: optic communication, photoelectric detection, photon, signal noise ratio 


eo. #i expression for the optimum detection threshold level is derived from Mendel's 
sormuia Lor photoelectric detection: ; 

Yew i*opt cp 
imo. 8 


“rt & binary optical communication ‘system with a threshold receiver is analyz- | 


i 
| an'®) - P(t)] = 0 

| ae 
| 

jwhere P. Po are the probabilities of signal and noise photons detection; a is the pho- | 
itodetector efficiency. The optimum threshold value is valid for Poisson distribution 
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of photons. For a distribution other than Poisson's, the optimum threshold value chang-/ 
ies. The selection of an optimun receiver threshold substantially reduces the probabi- 
lity of error, even for lower transmitter power. The application of quantum amplifi- 


cation in threshold communication system was also investigated. Orig. art. has: 4 
formulas. 
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TITLE: Sweeping a light beam by ultrasonic waves 


SOURCE: Vsesoyuznaya nauchnaya sessiya, posvyashchennaya Dnyu radio. 22d, 1966. Sekt-| 
siya kvantovoy elektroniki. Doklady. Moscow, 1966, 41-48 


TOPIC TAGS: ultrasonic wave, gas laser, ultrasonic frequency 4 S7AND/NG wave. 


ABSTRACT: I an ultrasonic standing wave is set up in a transparent medium at right 
angles to a narrow light beam, the wave will produce regions of greater and lesser den 
sity in the nedium at half-wave intervals and thereby regions of greater and lesser 
refraction for the beam. These regions alternate places every half period. Therefore 
the beam which is much narrower than the ultrasonic wavelength will be swept from 
side to side at the ultrasonic frequency. This phenomenon is analyzed on the basis of 
geometric optics. It is pointed out that large refraction angles require transducers 
that produce deep ultrasonic fields and fluids with large acoustical impedances. The 
effectiveness of a beam sweeping device increases with frequency up to a certain 
limit. With standing waves it is important that whole number of half waves fit be- 
tween the ultrasonic transducer and the reflector. A model scanner using a helium- — 
<p 
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“neon laser light source was constructed and tested. The light was passed through a 
beam former and through the test cell. A 200 w ultrasonic generator, set at right 

angles to the beam, drove a barium titanate transducer mounted in the cell. The re- 
sonance frequency was 250 kc. Without ultrasonic excitation, a small spot appeared 
on the screen. When the ultrasonic excitation was switched on, a line appeared, and 
the deflection. angle was calculated by..trjangulation. Deflection was 1.5 deg for 

water, 1.6 deg for xylene, and 2.0 deg for tetrachloroethylene. ‘es art. has: 4 


figures. 
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TITLE: Noise in quantum devices zs 
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iSOURCE: Respublikanskiy seminar po kvantovoy elektronike. Kvantovaya sieneeonuial 
(Quantum electronics); trudy seminara. Kiey, Naukova dumka, 1966, 259-291 | 


; TOPIC TAGS: quanturn amplifier, 
OMPLEIER , RAD1Q OSE 


ABSTRACT: Lower by three orders than the noise in conventional amplifiers, the 
|quantum-amplifier noise is due to two factors: Thermal fluctuation and spontaneous 
es of active microparticles. The first noise source can be subdivided into the 
rel fluctuation of passive substance (resonator walls, etc.) and the thermal 


fluctuation of the amplifying substance transferred to a negative-temperature state. 
The latter component and the spontaneous- 
article which ig ; 
The nature of no 


quantum device, noise » LECT ReaD, 
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By using the V. S. Troitskiy et al. approach (IVUZ. Radiofizika, 1961, 4, 3, 508), it! 
is proven that the H. B. Callen and T. A. Welton theorem (Phys. Rev., 1951, 83, 1, 
134) is applicable to a 2-level molecular system. The thermal noise in an inverted | 
lsystem is maxirnal at T,— -—cO, i.e., with equal populations in both levels. With | 
iT? ~0, the thermal noise approaches its minimum; this means that in N*4H, - 
imaser-type amplifiers, the thermal noise is in principle lower than in 3-level 
|amplifiers. Noise factor of a generalized amplifier. This noise factor is defined as 
a ratio of noise power at the output of a real amplifier to that at the output of the 
perfect amplifier. A general and a few specific formulas for the noise factor are 
derived; they help to determine the output noise power at any temperature of the 
source of input noise. Noise ina TW quantum amplifier. An equation is set up which 
describes noise--power variation along the waveguide (filled with a negative- 
temperature medium). It is found that the noise factor increases as the non- 
equilibrium-mecdium gain decreases and as the waveguide-wall loss increases. As 
the pumping-caused noise is usually very small, the noise factor of a 3-level TW 
amplifier practically does not differ from that of a 2-level amplifier. Noise factor of ' 
a circulator-type quantum amplifier. The noise in this amplifier is due only to the 
active substance and, hence, can be very low; with a low-loss circulator, its cooling 
becomes unnecessary which is an advantage of this type amplifier. Noise factor ofa / 
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| om 
circulatorless quantum amplifier. The corresponding formulas take into account the | 
second coupling aperture and ferrite valves. The noise factor of this amplifier is 
always higher than that of a circulator-type amplifier. Noise in molecular amplifiers| 
land generators. Unlike paramagnetic amplifiers, the molecular amplifiers have an | 
ladditional noise source connected with the fluctuation of the number of active particles, 
lin the beam. Contribution of this noise in the total amplifier noise is evaluated; 
ordinarily, it is small as compared to the thermal noise; however, at low tempera- 
tures or at high frequencies it may become substantial. Measuring noise temperature 
of quantum amplifiers. A typical arrangement is described (R. W. De Grasse et al., 
J. Appl. Phys., 1960, 31, 3, 443; 3. P. Gordon et al., Proc. IRE, 1958, 46, 3, 
1588). Orig. art. has: 6 figures and 178 formulas. 
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ABSTRACT: Based on well-known Western sources (T. Stern, IRE Trans., JIT-6, 
1960, 4, 435; J. Gordon, ‘Advances in Quantum Electronics," 1941, 4, 509; 

J. Gordon, Proc. IRE, 1962, 50, 9, 1929), a quantum-channel model is described 
which allows for not only the zero-field noise but also for the effects associated with | 
idiscrete electromagnetic radiation; applied to various communication systems this | 
‘model reveals new and interesting relations which have not been described by the | 
classical theory of information. The following authors' results re wideband communi- 


|cation channels are added: The signal entropy ina wideband quantum channel reaches|_ 
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its maximum when the signal field coincides with the black-body radiation field: 


; 
| 
a 


‘N (v) = [ex (i it) —_ a) If an additive thermal noise is present in the channel, the 


ela, Cte reaches its rnaximum when the above condition is referred to the 
signal -noise sum. The entropy capacity is always finite being limited by: 
t! 


Hye = aan , Orig. art. has: 12 figures and 38 formulas. 
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eigis: On the Zrequency of parametrically excited spin waves /Report, All-Union 
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SGURSE: AN SSSR. Izvestiya. Seriya fizichesknya, v. 30, no. 6, 1966, 1008 
"OPIC TAGS: spin wave, ferrite, frequency doubling, parametric resonance i 


“ABSTRACT: The authors have investigated the relation between the pumping power P at 
. frequency Z),, the wave vector k, and tha polar angle @), of paranetrically excited spin: 
wevos under conditions of saturation of the fundamental resonance. Tho wave vector 
was Qliminated with the aid of the dispersion equation of H.Suhl (J. Phys. Chem. Soc.,; 
1, No. &, 209 (1957)), and the polar angle was calculated from plots of the second 
harmonic power as a function of! the pumping power. Second harmonic production by spin' 


‘waves can exceed the usual frequency doubling effect in ferrites by a factor of 2 or i 


3. Experimental data on a 3 mn diamoter yttrium iron garnet sphere at a second har=- |; 
‘monic freauency of 9.37 Kiiz are presented. No frequencies other than 2% were observ-| 
led, from which it is concluded that the equation f, = f is strictly satisfied. .The — 
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polar angle did not drop immediately to zero when the second order instability 
| thresnold o2 Sual was excecded, put decreased gradually with increasing pimping power | 
| When @, reached 43° (at a pumping power about 7 db above the threshold) the oscillo- 

‘ scope display becane unstable and further measurements were impossible, but it is pre) 
-gumea thav 9. fell rapidly to zero with further increase of the pumping power. The 

| preseny Gata are in agreement with (but provide more information than) those of C.W. 
‘Haas, 7.J.Matcovich, H.S.Belson, and N.Goldberg (PhyS+ Rev+, 132, No. 5, 1980 (1963)), 
‘which were obtained by 4 resonance shift method. Orig. art. has: 1 formula and 1 
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AN SSSR. Iavostiya. Soriya fizichoskaya, v. 30, no. 6, 1966, 1022 


orromagnetic resonance, lino widths, singlo crystal, yttrium compound, 
zt, anisotropy, crystal lattice defect 
Laon 


AOSTRCT: Spherical single crystal specimens of yttrium iron garnet were annealed 


rom 750° C in water. Tnis treatment had no effect on the width 
ce resonance (FMR). From this it is concluded that point defects 
(vacancies and inverstitial atoms) do not contribute significantly to the width of 


sees 4 


i 
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tho FMR line. Samples of the same material were annealed at 700° and ground with | 
| 

| 

| 


i 
z 

Smt asa 1 
and then quenched 


be FY 83 


of the ferroaaguct 


40 to GO micron abrasive gains. This treatment increased the width of the FMR line. 
This is asexibed to increase in the dapth of the distorted surfnce layer. Polishing 
tue ground samples and annealing #hen reduced tho width of the FMR line by 10-15 %& 

This is ascribod to reduction of the density of dislocations in the deformed surface 
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vor. Although reduction of the dislocation density reduced the width of the FAR 


ine, it cid noe alter the form of tho dependence of the line width on the sample 
ovientation, 1.c., the anisotropy of tae FMR lino width. Experimental curves (not 
snown) givang vho width fot the FMR linc as a function of the orientation angle of 
jolished_single crystat yttrium irpn garnoe samples were similar in shape to the 
curves giving the derivative of tie resonance ficld with respect to the orientation 
angle of the corresponding samples. From this it is concluded that the anisotropy | 
hg FIR line width in these samples is due to separation of the surface layer into 
diizerentsy oriented blocks by a network of dislocations. )-” | 
oe 
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TITLE: Quadratic relationships in electrodynamics of moving media 
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ABSTRACT: A generalization is given of well known quadratic relationships of 
tos nacroscopic electrodynamics (generalized Umov-Poynting's theorem, Lorentz 

ma and lemmas for the complex conjugate values) for the electrodynamics of 
ving generalized gyrotropic media. Reciprocity principle is correlated with the 


damental operations of space-time inversion, charge and complex conjugations 


moving material media in accordance with the types of symmetry. It was shown 
of moving media 


| that the application of quadratic relationships in electrodyiamics 
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lead to a derivation of basic formulas for the calculation of changes of waveguides 
and resonators based on the perturbation method, Orig. art. has: 35 pee - 
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i SOURCE: Radiotekhnika i elektronika, v- 11, no. 12, 1966, 2147-2152 ; 


TOPIC TAGS: laser communication, optic communication, frequency division multiplex 


ABSTRACT: Information capacity and losses in the optical communication band ieee 
during frequency-division multiplexing are considered. The maximum 
and optimum channel number is determined by means of an equation for 
calculating information capacity of an optical communication systen. 1 
The equation was derived using general information theory. It is shown 
| that the number of channels for maximum capacity of an optical communi~ 
| 
| Card j 


3 x 103 channels at A = 102. Because all channels do not operate with — 


cation system is 5 x 102 at a signal-to-noise ratio (A). of 108, and | 
equal efficiency, however, the optimum channel number is only 20% of ; 
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the maximum number. For cosmic communication (where 1 = 104106) , | 
10—100 channels can be used for optimum operation. Consideration of 
information losses during the division of laser energy among the 
,channels shows that, because of the quantum nature of radiation, these 
‘losses may be very high: in the above-mentioned instance (100 channels, 
‘A= 10°) 2/3 of the information will be lost. Orig. art. has: (24 oad 
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ABSTRACT: The magnetic properties of elongated single-domain particles of Fe and Fe-Co 

are of interest to the applicability of these particles as the material of permanent magnets. 

In this connection the hysteresis loop, initial susceptibility and magnetization of elongated 
single-domain particles, as calculated on the basis of the Stoner-Wohlfarth model of coherent 
ynagnetization reversal (Stoner, E. C., Wohlfarth, E. P, Phil. Trans. Ro. Soc., 1948, 240, 

499), are compared with experimental findings. An allowance is made for the distribution = 
function with respect to anisotropy, determined by measurements of natural ferromagnetic 
esonance in single-domain powder of Fe-Co within the range of 400-40, (00 mega-cps, since 

{he Stoner~Wohlfarth model pertains to particles of a regular ellipsold shape whereas the = 
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powders in question consist of elongated particles with short lateral protrusions. It is shown 
thai despite the irregularity of the structure and shape of the Fe-Co particles considered, and 
the concomitant. decrease in anisotropy the experimental and theoretical findings on the shape 
of the hysteresis loop, initial susceptibility and magnetization essentially are in satisfactory 
agreement. This is also demonstrated by @ comparison of the experimental and theoretical 
curves of the initial magnetization and hysteresis loop of Fe-Co powders consisting of a 


mi:ture of single- and multiple-domain particles. Orig. art. has: 6 figures, 17 formulas, 
1 teble. 
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The eraélication of the: dodde: Cuscuta) from the crops 
: serenzlal grasses w: ald yf ammonium ¢ eno~ ! 
Vor ith the ald vf initroph 
M D late. F, pecan mie Bererovskil, oe Pi. ; 
in. » Refer, D. 2 imirgazes, My ad “., 
ann Noe BO 8 12}-85; Iteferat.. Zhu, Biol, 1955, a“ 
0.” 8021.---Comparative tests yure Performed with NH, 
: dinitrophenlate Q), NY dinitro-ocresclate QI), and. | cs 5 ue . 
Na arsenite (III) as dodler eradkators from the crops of : ah) 
alfalfa and itlover, 1 proved the iveakest as an herbicide, SH 
but 25-30 times less toxic then (OL to man, animals, and =~ 
crops. It ii} also more rtadily available to mass produc 
tion. The addn. to a Bua ot T of 1% (NEL):SO, en. 
its herbicidal Preperties, Por practiczt Tiurposes - 


Suspension epplied a1 the rate uf 800 1./ha. 
e Spraying of the stubble: kad 9)-44.% of the pare sitic herb 
; und increased| the yleld of hay 11.8-35.7 ceutners/ha, 
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_DERYUGIN,. 2e Ps 


"Certain Derivatives of Phenol as Substances for the Control of Dodder." Cand Agr 
Sci, Moscov Order of Lenin Agricultural Academy ineni K, A. Tiniryazev, Moscow, 1955, 
(KL, No 17, Apr 55) 


SO: Sum. Jo. 70h, 2 Nov 55 = Survey of Scientific and Technical Dissertations Defended 
at USSR Hizher Educational Institutions (16). 
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DERYUGIN, i. Se 


Neer sere er ery 


Achievements of the seven~year plan. Metallurg 8 no.5:32 
My '63. (MIRA 16:7) 


(Pipe mills—Technologica] innovations) 
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REAYU OM, [OONSTATIN EANSTANTINOVICH 


‘DER s KARLIN, Dmitriy Borisovich [deceased]; 
ad ni Cs oeag Oo cco cal ad TR nauk, professor, redaktors 


LEONOVA, B.I., redaktor; BRAYNIWA, M.I., tekhnicheskiy redaktor 


[Ice field observations] Lledovye nabliudeniia na moriakh, Pod red. 
TA. 1é.Gakkelia. Leningrad, Gidrometeorologicheskoe izd-vo, 1954. 
167 p. (MLRA 8:4) 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022 


DERYUGIN, K.K. 
Results of using current integrators at stations operating on a 
24-hour basis and a comparison of their readings with data of maring 
current meters. Trudy GOIN no.30:131-137 '55, (MERA 9:8) 

(Ocean currents) (Flowseters) 
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DERYUGIN, X.K. 
nn ELIT Kas: 
Converting medium trawler for oceano ar 
graphic research and results of 
setting up stations operating on a 24-h b 
QIN nes 3orugeise ee ng our basis on = a 6 
(Ships) (Oceanographic tesearch) 
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[Study of sea ice abroad ]Issledovaniia morskogo 1'da za ru= 
bezhom. Leningrad, Gidrometeoizdat, 1962, 165 p. 
(MIRA 15:9) 


(Sea ice) 
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Sn | AUTHOR: _Deryuginy Ke Rake GS os : a 3 
i een: 2 ae | 4 
0 TATLES First voyages of the Interuniversity. sclenti Fle training ceuneissical 


| expedition on the scientiflc ‘yatiine vessel! "Gataysk! 


Ihe Lee: Ref. zh. Geofizika, Abs. vs: oe 4. 


: ITED SOURCE: $b. hatertaly* 2 Ko Konferen tsit po pro ob]. Vzalmodeystviye atmosf. 
i gidrosf. v sev. chastl Atlant. okeana.- Ley Leningr. un-t, 39) 269-276 


sf oat 

| “Fopic TAGS: oceanography: oceanological expedition, training voyage 5 

Dk anes NG ; 
: ABSTRACT: . During the period ‘August 1960-May 1861 the scientific vessel "Bataysk’ | ; 


made five voyages. The practical training work of the students and graduate stu- 
‘dents was centered on scientific research workin various regions of the seas of 


; | northern Europe and in the North Atlantic. A. Ye. 
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{Man suodjugates the ccean depths] Chelovek pokoriaiet glu- 
biny okeana. Moskva, Navka, 1965, 197 p. (MIRA 18:7) 
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DaWUGL, RULOTANTEO Lo UNALLOVICH 

Issledovanie Barentsova i Belogo morei i Kovoi Zemli. 1921-1954 oc. 
angel'sk, Ind. srkhangel'skoro ob-va imaevedeniia, 1725; 

4 p. (Biblioteka severovedeniia) 

LN 


SU: LC, Sovict Geogravhy, Part IT, 1951 Unel. 
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DeRYUGTN, Keo. 


Hydrology of the White Sea, Capismi 5o gidrografii, XLVII, 1938 
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DERYUSIN, Ke. MM. 
HAdvunce. of Soviet Hydroblology Inthe Study of the Sea", (p. 9) by Deryuzin, K. M. 
SO: Advance in Contemporary Biolozy (USPEKHI SOVREMENNOI BIOLO3II) Vol. V, No. 1 1936 
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DERYUGIK, K. hk. 


"On the vnysiology of differsantiation and growth. II. The Pasteur-Meyerhof equilibrium 
in the development of fish." (p. 243) Laboratory of tie Zoology of Vertebrates, (Chief: 
Deryugin, K. M.), Biological Institute, Leningrad State University. by Trufonova, 4. it. 


SO: Biological Journal (Blologicheskdi Zaurnal) Vol. VI, 1937, No. 2 
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DuRYUGIN, Ke i 


USSR/Geophysics ~ Internal Waves Jul/Aug 53 


"Internal Waves in the Souther: Part of the Atlantic 
Ocean," B. A. Shlyamin 


Iz V-s Geog 0b, Vol 85, No 4, op 470-k74 


States that internal waves in ‘she sea have much 
value for detg the position of the layer of dis- 
continuity ana for studying the daily migration of 
Plankton. Mentions temp and salinity obs made in 
the Baltic Sea by K. M. Deryugin, "Internal Waves .* 
News of the State Hydrological Inst, 1933 (0 
vyntrenniki volnakh, Iza. GGI, 1933). 


271TT5 
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DERYUGIN, Le Ue PA 30<49T101 _ 
€ 


WSSR/Radio ye ee 
Wave Guides — : 
Frequency Messurements 


"Calculation of the Critical Frequency of M- and 
Pi-Wave Guides,” L. N. Deryugir, yes pp 


"Radiotekh" Vol III, No 6 


Derives general formulas linking critical frequency 
of Hjo wave with cross-suctional dimensions of N- 
and H{-wave guides, on wWaich basis design graphs 
for such wave guides are cons%ructed. In deducing 
general formulas, no restrictions are made as to 
possible dimensions of wave gaides of shape under 
consideration. Sxamines some jimiting cases. Sub- 
mitted 10 Jun 48 


oo  80/497102, 
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DERYUGIN, L. N, 
Cand Tech Sei 
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19 Mar 49 


Hoscow Order of Lenin Avi 
: Aviation % 
ineni Sergo Ordzhonikidze is 


SO Vecheryaya Moskva 
Sum 7] 
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jlectroma ‘netisn 


‘eduction of boundary sroblem of vortex eurrenis 
ina cise to quadratures, dokl. AN SSS G2, Mo. 3, Lvn2, 


SO: Monthly List of Russian Accessions, Library of Congress, Jun? 1752 4953, Uncl. 
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Slectromfvnetish 
Jistribution of cursents in a dise, rotating in a 


homogenzous maynetic tlux, and breaking action. 
Dokl. AT 8SSR 62, No. bh, 1952 


SO: Monthly List of Russian Accessions, Library of Congress, _ °"” Luoe __3953, Uncl. 
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Kenviom, Le Ne PA 240793 


USSR /Physics - Wave Reflection 21 Dec 52 


"Equations for Coefficients of Reflection of 
Waves From a Periodically Uneven Surface," L. N. 
Deryugin 


"DAN SSSR" Vol 87, No 5, pp 913-916 


Presents system of linear algebraic eqs for com- 
putation of coeffs. of reflection of a two-di- 
mensional electromagnetic wave incident along the 
normal to an ideally conducting unlimited surface 
with one-dimensional periodical uneveness in 
shape of rectangular teeth. Presented by Acad 

M. A. Leontovich. Received 20 Oct 52. 


240793 


oe eure pet ee ee A 
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Re SP CCT STE. 


i f2pis 


—Deryusin, LN. On the theory o! diffraction from a 6h. 

; rid Doklady Akad. Naule SSSR (N.S.) 93, , 

1093-1006 (1953). (Russian) a 2 

The author develops further his analysis of the problem: 
_of a plane wave incident on a perfectly conducting plane: 
with parallel rectangular grooves [same Doklady (N.S.) 87, 
913-916 (1942);. these Rev. 15, 183), assuming now’ that. 
‘the width of a groove is small comparsd to the incident 
wave-length. After variout. approximations he finds tne field 


‘components at the “paning: to a groove in terms of two func: 
tions, for which graphs are ,iven. Special cases of the groove- 
depth are: dincussed. It agipecrs that the analysis does not. 
apply when the incident wave-length approximates to. ale 
submultiple of the period of the grid... F. V. Atkinson. | 
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“DERYUGIN L.N. 


S:. 
B. T. R. ; w aoeve 
June 1954 . 
. Hesonang ma Beet \ us. | 
EDyELeS : hide teria in. Do Jad Akademil Nauk SSSR, v. 84, : 
no. 2, Jan. 1d, +p. 209-208, . 
[ one 
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Degree: Doc mech Sol. 
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1 Order of 
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Certification Date: 16 Mar 57 


Source: BMVO 13/57 
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DERYUG IN, L.N.; FRIDMAN, G.Kh. 


Resonance curves of the double resonance on diffraction 
‘ ‘ratings. 
Dokl, AN SSSE no.6:1209-1211 D 156, (LRA 10:9) 


1. Predstavleno akademikom M.A. Leontovichen. 
(Diffraction? 
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SOV/142-58-4-14/30 


AUTHOR: Voskresenskiy, D.I., Granovskaya, He ie POLICE Mo Uelng 
Naumenko, Ye.D., Trunova, N.V 


TITLE: A Delay System of Periodic Structure with Non-Contact 
Plates (Zamedlyayushchaya sistema perioaicheskoy 
struktury s beskontaktnymi plastinami) 


PEXIOLICAL: Izvestiya vyssnikh uchebnykh zavedeniy - Radiotekhnika, 
1358, Nr 4, pp 480-483 (USSR) 


ABSTRACT: The paper discusses a delay system consisting of two 
rows of symmetrically placeu plates which have no 
contact with the wails arrenged in the form of a rignt- 
angled waveguide. This system is intended for a 
travelling-wave tube with additional acceleration of 
the electrons by permenent tields in interaction space. 
The effects of the system's dimensions on its electro- 
dynamic characteristics are analyzed and w methoa of 
"cold" measurement of their dispersion curves aeseribed. 
Lxperimental cispersicn curves tor some models ot the 

Card 1/3 system are udduced. AS theoretical analysis ot the 
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SOV/142-58-4-14/30 
A Delay System of Feriodic Structure with Non-Contact Plates 


electroaynumic parameters is complicateu by 

their geometrical complexity, Special uttention is 
paid to the experimental investigation oi this system. 
For all the models studiea a change in retaruation 
from 4 to 7 corresponds to a relative trequency banc 
of lo% - 15% and a displacement ot the nodal plane of 
roughly 10% from tiie total height of the plate h. The 
coupling impedance at the uxis in this deceleration 
interval is 10 - 30 ohm. Maximum coupling impedance 
is relatively smali and does not go below <0 ohn. 
Maximum possible retardation (¥ max) in the system 

is determined by the general formula: 


max = = 

The ee Le was used to measure the retarc- 
ation. The measuring method is accurately described 
as well as the results of experimental investigation, 
The frequency band, corresponding to the variation in 
retardation from 4 ta 7 has the same order of magni- 
tude as in corresponding thret channel systems. 
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a 


. SOV/142-58-4-14/30 
A Delay 5ystem of Periodic Structure with Non-Contact Plates 


There are 7 graphs, 1 block diagram, 1 schematic 
diagram, 1 table, i photograph and 2 Soviet references, 


ASSOCIATION: Kafedra racioperedayushchikh ustroystv Moskovskogo 
ordena Lenina aviatsionnoge instituta imeni Sergo 
Ordzhonikidze (Chair cf Racio Transmitting Ryuip- 
ment, Moscow Order of Lenir, Aviation Institute imeni 
Sergo Ordzhonikidze) 


SUBMITTED: March 17, 1358 


Card 8/3 
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AUTHORS: 
TITLE: 
PERIODICAL: 


ABSTRACT : 


Card 1/2 


CIA-RDP86-00513R00031022 


gov /142-58-5-7/23 


Voskresenskiy, D.I., Granovsknya, R.A-, Deryugin, L.N., Naumenko, 
Ye.D., and Trunova, N.V. fo. op 


Measuring of Coupling Resistances of a Retardation System with 
Non-Contacting Plates 


Izvestiya vysshikh uchebnykh zavedeniy, radiotekhnika, 1958, Nr 5, 
pp 865-572 (USSR). 


The authors describe methads to determine coupling resistances of 
a periodic retardation system with non-contacting plates. For 
measuring, ine method of "absorbing awitching-in" is used, which 
measures the change of dura ility of the resonance dummy with a 
retarding system. It starta with bringing « small absorbing ele- 
ment into the resonator (Figvd). By experiments, it was found, that 
the presence of four metol t#@ plates, arranged symetrically with— 
in the Imots of an electric field (ig.5 and 6), did not change 
the characteristics of the system. Neither did displacing the tie 
plates from the Imots over a distance of + 15 mm lead to a con- 
siderable change of characteristios. The article is recommended by 
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Sov/142-58-5-7/23 


Measuring of Coupling Resistances of a Retardation System with Non-Contacting 
Plates 


the Kafedra radiop@edsyushchikh ustroystv \Moskovskogo ordena Lenina 
aviatsionnogo instituta imeni Sergo Ordzhonikidze ‘Chair of Radio Trans- 
miseim Devices at Moscow Institute for Aviation imeni Sergo Ordzhon- 
ikidze of the Order of Lenin). Thero are 3 figures, 3 graphs, 10 
equations ond 4 references, 1 of which is Soviet, 2 English and 1 
German. 


SUBMITTED: March 17, 1958 


"Card 2/2 
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3070 
4.4230 5 /535/60/000/125/001/008 
7.3700 £033/E162 
AUTHORS : Voskresenskiy, D.I., Granovskaya, R.A., and 
Deryugin, L.N. 
TITLE: A method of measurement of the electrical 


characteristics of slow-wave systems having weak 
space-harmonics 


SOURCE: Moscow. Aviatsionnyy institut. Trudy. no.125, 1960. 
Elektromagnitnyye zamedilyayushchiye sistemy; metodika 
izmereniya elektricheskikh kharakteristik. 5-15. 
TEXT: The article examines a methad of measuring the 
electrical characteristics - the coupling impedance and the 
retardation factor - of slow-wave structures when the space 


harmonics are negligible in comparison with the fundamental. 

This case is termed the “monoharmonic" case and means, physically, 
that the periodic structures may be replaced by an equivalent 
retarding continuous medium, The electromagnetic field components 
in a monoharmonic travelling wave, propagating along the z-axis of 
the system, can be written: 


card lf Ff: 
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30740 
$/535/60/000/125/001/008 
E033/E162 


A method of measurement of the .... 


A,(y) eJkz2 


where Am(*sy) is the complex amplitude of the corresponding 
component, depending on the coordinates in the cross-sectional 
plane of the system, and kz is the phase constant, which is 
related to the phase velocity and the wavelength along the system 
by: 
as ees 
YT Kk? z &k 
Zz Zz 
By "retardation factor" is meant the ratio of the wave velocity c 
in free space to the phase velocity vz, in the system, 
c a k, 
i ee SH ee ee 1 
Y v r k GE) 
Zz z 
where }\ and k are the free space wavelength and phase constant 
respectively for the corresponding working frequency. 
Experimental determination of the retardation factor by phase 


Card 2/9 % 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022 


SS SEY 


3070 


S/535/60/000/125/001/008 
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A method of measurement of the ... 


measurements on travelling or standing waves is ruled out by a 
number of practical difficulties, and therefore a resonance method 
is used, This consists of obtaining dispersion curves by "cold" 
measurements on models formed by short-circuiting both ends of 
resonant sections of slow-wave systems, The coupling impedance is 
determined in the same models by the absorption method, To 
Simplify the experimental investigation, the models are scaled up 
and lower frequencies used. The section is short-circuited at 
both ends by plane metallic walls, thus forming a cavity resonator 
in which resonant fields, having the structure of the retarded 
waves in cross-section, are excited by suitable coupling elements. 
Resonance will occur when the length between the end walls L is 


given by L = m\2/2 


where m is an integer. After the mode] has been tuned to the 
particular wave, the dimension L is changed by moving one end 
wall, and the experimental dependence of the slow-wave length on 
the resonant frequency Az(fp) is obtained. From this, the 
dispersion retardation characteristic; 


Card 3/ ie 
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3070 
A method of measurement of the ... Sa aes 
rN (fp) & fas 
Wf) =e CURT 2 
p rn (f,) fA (f,) AO 


may be obtained. To avoid practical difficulties, a fixed length 
L may be used and, by changing the excitation frequency, a 
discrete number of experimental points on the dispersion 
characteristic, which correspond to resonant values ), = (2/m) L, 
may be obtained. The block diagram af the set-up is shown in 
Fig.l. The coupling impedance at a point in the cross-section of 
a monoharmonic slow-wave structure is; 2 
E 
R= — (3) 
2k -P 
Zz 
where E, is the amplitude of the longitudinal component of the 
electric field at the point, and P is the power flow of the 
wave under consideration. Direct measurement of these quantities 
is difficult. A suitable method of experimental determination of 
the coupling impedance is by measuring the change in the Q-factor 


Card 4/ pi. 
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3070 
A method of measurement of the .... (15916 onl/ras/niee 


(or in the bandwidth) of the resonant model when a small absorbing 
body is introduced into it. The coupling impedance is found from; 


L jaa, {Ee 
R= ——z|— | (5) 
83t df W 
where W is the total electromagnetic energy in the section; 
dd ,/df is found from the dispersion characteristic A, = Az(f); 
and Be can be measured on the model by: AO 
2 
a - 2 (nh rt - Af) (10) 


where Af is the half-power bandwidth with no absorption and 
fet! is the bandwidth with the absorption body in the model; 
» is the absorption coefficient of the body, which can be 
calculated from its dimensions, orientation, permittivity and 
permeability, or can be measured experimentally. Measurement 
accuracies of the order of 10% for the coupling impedance and 
several percent for the retardation factor are obtainable, 


Card oA Be 
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$/535/60/000/125/001/008 
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The practical advantages of the methods described over other 
methods are discussed, 
There are 1 figure and 3 non-Soviet-bloc references. The English 
language references read as follows: ” 
Ref.l; R.L. Sproull, E.G. Linder. Resonant Cavity Measurements, xX 
PJRE, 1946, Vol.34, No.5, pp.305-312. t 
Ref.3: E.J. Nalos, Measurement of Circuit Impedance of Periodically 
Loaded Structures by Frequency Perturbation. 
PJRE, 1954, Vol. 42, No.10, p.1508. 
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AUTHOR - Deryugin, LN. 
TITLE: A method of measurement of the electrical 


characteristics of slow-wave systems having pronounced 
space harmonics 


SOURCE: Moscow. Aviatsionnyy institut. Trudy. no.125, 1960. 
Elektromagnitnyye zamedlyayushchiye sistemy; metodika 
izmereniya elektricheskikh kharakteristik. 14-34. 


TEXT: The article examines methods of measuring the 
electrical characteristics - the coupling impedance and the of 
retardation factor - of slow-wave structures under "polyharmonic" 


conditions, i.e, when the space harmonics are not negligible in 
comparison with the fundamental, The problem is treated under four 
headings: 1) Measurements under travelling wave conditions; 

2) Features of standing waves in slow-wave structures when 
harmonics are present; 4) Measurement of the ccupling impedance 
by the absorption method; 3) Measurement of the delay by the 
resonance method, 
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The longitudinal electromagnetic field components E. ina l 


A method of measurement of the ... 


polyharmonic system can be written: 
: R jk_z 
E, = A(xsy.z) e # (1) 
where: A(x,y,2) is the complex amplitude and has a period T 
equal to the period of the slow wave structure; k, is the phase 
constant of the retarded wave. Expansion by the Fourier series 
gives: 

+ oo 

jk, oz 

B= & Aj(xy) e 7 (4) 


z 
n= -oo 


where E, is expressed as an infinite series of space harmonics. 
The values: 2m 
(5) 


ni 


T 


are the phase constants of the harmonics and the functions A, (xy) 
are their complex amplitudes at different points in the cross- 
section of the slow-wave structure, Since in polyharmonic 
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systems mutual interaction between the electron beam and any 
harmonic may occur, it is usually necessary to determine the 
coupling impedance of several harmonics, The coupling impedance of 
the nth harmonic is given by: 


An 
R, = 7 (6) 
ok? 
where P is the power flow of the slow wave (including all the 
harmonics). After enumerating the practical difficulties in 
establishing a travelling wave regime and of measuring the phase ae 
distribution by probes, attention is turned to the features of 


standing waves in polyharmonic slow-wave structures, and to 
experimental investigation by the resonance method. The resonant 
model simulates an infinitely long slow-wave structure and is 
formed by reflection at end walls located in planes of mirror 
symmetry of the structure, The polyharmonic system is investigated 
theoretically to find whether cross-sectional nodal planes exist 

at which the short-circuiting walls may be placed, It is shown 
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that a standing wave in a polyharmonic system consists of an of 
infinite series of space harmonics, each of which forms a 
monoharmonic standing wave. These harmonics have different space 
periods and, in general, the nodes of any one harmonic do not 
coincide with the nodes of the others, so that the polyharmonic 
standing wave is not periodic and does not have cross-sectional 


nodal planes, If, however, a plane metallic end wall is placed 
in the waveguide in the plane of symmetry (z = 0), then, in 
accordance with the boundary condition E,,, = 0, a reflected 


wave will arise in the waveguide with field fomponents: 
BY Gay,2z) = - ELGay, -z), 
Ey (xyz) =~ EOYs -z), Ev (xyz) = + E(xeys =z). 


and a symmetrical standing wave will be established, Measurements 
of the field distribution of a polyharmonic standing wave are 
difficult in practice, and therefore the resonance method is more 
convenient. The problem then is to determine the conditions under 
which the field in a resonant model of the system is identical 
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with the field of a standing wave in a periodically loaded wave- 
guide. It is shown that the field in a resonator formed by a 
length of a polyharmonic slow-wave structure short-circuited at 
both ends by metallic walls will be identical to the field of a 
symmetrical standing wave in this system only when: 1) the 
sections of the slow-wave structure possess a cross-sectional plane 
of mirror symmetry; 2) the short-circuiting end walls are 
situated in the plane of symmetry and at a distance apart of 

L = NT, where N is a whole number and T is the period of the 
system; 3) the length of the resonator amounts to a whole number 
of semi-waves of the slow wave, i.e. A,/2 = L/m. If the resonant 
model of a slow-wave structure satisfies the above conditions, 
then, when it is excited by a variable frequency, resonances will 
be found which correspond to those frequencies at which a whole 
number of slow semi-waves occur, i.€: 


IN L a N 
Be) Se or oS ap (19) 
2 m 


A method of measurement of the .... 


and the retardation corresponding to these resonant frequencies 
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will be given by: 
c cm cm 
v* FXO * BEL * BENT te) 
pz Pp Pp 
Resonances relating to the investigated forms of the wave can a 


always be distinguished from the other possible resonances by 
measurement of the field distribution in the cross-sectional plane, 
In practice, it is sufficient to find the distribution of the 
normal components of the electric field Ez, at the end walis 
along the x and y axes. Thus, a number of discrete peints on 
the dispersion curve may be determined. These values, relative tc 
y~ for various values of N and m, are tabulated. The physical 
significance of the table is discussed. The value of m may be 
found by counting the resonances as they occur, To calculate the 
coupling impedance of the harmonics, it is necessary to find the 
amplitude A,. If the distribution of the longitudinal, component 
of the electric field of the symmetrical standing wave Ez ot (2) 
has been found experimentally, then for the resonant model; 
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L 
An = ; ( ae (z) cos > (m + 2nN) 2 dz (28) 
10) 


This formula enables the amplitude An of the harmonic of a 

travelling polyharmonic wave to be obtained by measurement of the 

field distribution of a symmetrical standing wave in a resonant 

model of the system. To calculate the coupling impedance of the 
harmonics from measurements on a resonant model, the concept of ae 
maximum coupling impedance is introduced. This is given by: 


2 ES max - (30) 
max ak> P 


where Ey max i8 the maximum value of the real amplitude of the 
longitudinal electric field (for fixed values of the cross- 
sectional coordinates for the point of observation). Hence, the 
coupling impedance of the harmonic is expressed by: 
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(31) 


and finally: 
Roepe ee Rt (34) / 


n n tu 4 2nN) 2 max 
1 


a ‘ e(z') cos tt (m + 2nN) z' dz’ (35) 


Oo 


Thus, to determine the coupling impedance of a polyharmonic wave 
it is necessary to measure the maximum coupling impedance Rmax 
of the resonant model, the distribution of the longitudinal 
component of the electric field e¢(z') along the length of the 
model, and the number of semi-waves of the basic harmonic between 
the end walls. The numbers N and 0n are determined previously. 
The maximum coupling impedance of the model is found by an 
absorption method, The normalized distribution function e(z) is 
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Af(z) _ 4 
e*(z) = B*(z) = At(z) - Af = Sea ag (39) 
eee (At) pax ~ Aft (Af) max ; 
Ar 


where Af(z) is the width of the resonance curve for each 
position of the element and (Af)max is the width with the 
absorbing element at the point where the electric field has its 
absolute maximum, The requirements which must be met by the 
absorbing element are enumerated as follows: 1) It must have good 
longitudinal resolving power, 2) It must be sharply anisotropic. 
3) Its dimensions must be such that there is insignificant change 
of the measured field within their limits. Finally, the 
advantages of the resonance method are listed. a) The various 
forms of the waves are easily separated, b) The difficulties of 
matching a section of the waveguide to a load over a wide band 

are avoided. c) The retardation can be determined very accurately 
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by frequency measurements. d) To determine the coupling impedance 
only the distribution Ez, along the length of the model is 
required. 

There are 2 figures and 1 table. 
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AUTHORS : Voskresenskiy, D.1I., Granovskaya, R-A., 
_Deryugin, L.N., and Fedorov, S.I. 


TITLE: Investigation of a slow-wave system with non- 
contacting fins 
SOURCE: Moscow. Aviatsionnyy institut. Trudy. no, 125, 1960. +" 


Elektromagnitnyye zamedlyayushchiye sistemy; metodika 
izmereniya elektricheskikh kharakteristik. 43-66. 


TEXT: The efficiency of a travelling wave tube incorporating 
a slow-wave structure can be increased by introducing auxiliary 
constant accelerating fields in the interaction space and thus 
preventing over-grouping. A slow-wave system suitable for this 
purpose is the @-system, as shown in Fig.l. The metallic fins do 
not make contact with the waveguide walls and are positioned by 
dielectric supports. The electron beam passes through the middle 
channel. In this article, the @-system is investigated 
experimentally. Initially, general considerations are discussed, 
The experimental measurement of the retardation and of the 
coupling impedance of the fundamental synphase wave is described 
Card 1/6:, 
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and the results on seven models produced, The effects of varying 
the various dimensions are demonstrated, The field distribution 
and the effects of connecting the fins to the walls of the wave- 
guide are investigated, Finally, the higher modes which are 5 
possible in the system are considered and investigated experimen- Eo 
tally, The longitudinal components of the electric field of the 
fundamental synphase wave are shown in Fig.l, Theoretical 
determination of the retardation factor and of the coupling 
impedance is difficult, due to the complex geometry which is 
specified by five independent dimensions: a, b, Se: SH: d, 
and also by the period of the structure T and the fin thickness 
t. The effects of gp and gy can be estimated by the 
relationships developed by L.N. Deryugin and N.V. Trunova (Ref. 2: 
Radiotekhnika, 1959, No.3) and the effect of increasing d is to 
increase the retardation and to decrease the coupling impedance, 

T affects these parameters only when it is near to A ,/2 in 
value, For experimental investigaticn, seven @-system models were 
prepared. The models were approximately square in cross-section 
{b/a = 0.925) and the dimensions of all the models are tabulated 
{see Table 1), The dispersion characteristics of the @-system - 
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the retardation factor and the coupling impedance - were obtained 


by the resonance method, using the models. The construction of 
the models, the experimental set-up and procedure are detailed, 
The error in measurement of the retardation factor is estimated at 
not more than 5% and that for the coupling impedance not more than 
20%. The three experimental dispersion curves for models 2 , 
which differ only in their d dimension, are compared with the 
theoretical curve for a three-channel system with the same Spx &y 
and b, but without side walls {a = 00), and show that increasing 
d moves the curve towards the low-frequency side. The experimen- L 
tal dispersion curves for the first four models (which. have 
constant gy and d dimensions, but different gp dimensions) 
Show that reduction of gp leads to a small displacement of the 
curves towards the high-frequency side, but has little effect on 
the slope. The experimental dispersion curves for models 2 and 5 
(which have constant Se and dé dimensions, but different gH) 
Show that increase of gy moves the dispersion curve towards the 
high-frequency side, The relative frequency bandwidth, correspon- 
ding to a change in the retardation factor from 4 to 7, Was 
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10-15% for all the models. Curves of the coupling impedance (at 
the axis of the @-system) versus the electrical depth of the 
channels with: (a) gy constant, &&£ varied, and ({b) &&E 
constant, gH varied) are produced. Investigation of the field 
distribution showed the presence of two symmetrically disposed 
nodal lines of the electric field in the channel between the gaps | 
SE and Zye The positions of these lines were investigated. 
Systems with different values of T were compared, and the 
results show that, except when T lies between 1/4,, and Y/2rz 
its value has little effect on the characteristics of the system. 
The effect of connecting the fins to the waveguide walls was 
investigated. It was established experimentally that the presence 
of four metallic connections placed symmetrically at the nodes of 
the electric field did not change the field distribution of the 
fundamental synphase wave. Their effect on the dispersion curves 
was also investigated, Finally, the retarded and accelerated 
waves and fields, corresponding to £E))9: Eoi9: ~120 and Ep9o9 
modes in rectangular resonators were investigated, The electric 
field distributions obtained experimentally are shown 
diagrammatically, and the results discussed. 
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M.S. Neyman is mentioned in the article, There are 22 figures, 


l table and 3 Soviet-bloc references, 


Table 1 
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AUTHORS : Voskresenskiy: D.I.; Granovskaya; R.A; and 
Deryugin, L.N. 


qo ee = 


TITLE: Investigation of delay systems of the interdigital 
type 
SOURCE: Moscow. Aviatsionnyy institut. Trudy. no. 125. 1960. 
; Elektromagnitnyye zamedlyayushchiye sistemy; metodika WA 
jizmereniya elektricheskikh kharakteristik. 7-91 
TEXT? An «xperimental study was made of interdigital delay 
structures, using the resonance-model method. The dispersion 


curves were obtained by determining the resonant frequencies of 
models of short-circuited lengths of the structure. The 
distribution of the fields and the coupling impedances of the 
harmonics were measured on the same models by the absorption 
(perturbation) method. The experimental model contained six 
periods of the structure enabling measurements to be made at 
seven points in the first passband and at six points jn the next 
passband. These readings suffice for the construction of curves 
of delay and coupling impdance versus frequency. The use of six 
Card 1/3 
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periods gives sufficient sensitivity for the absorption method. 

Two models of the delay structure each with a Q of 2000 but ia 
differing in their relative dimensions were used, The electrical 4 
height of the system is given in a table‘for both models in the = 
first and second passbands, [Dispersion curves are given for both 
models showing the delay of the phae velocity of the fundamental, 
first positive and first negative harmonic, Curves given for the 
delay of higher harmonics and for the delay of the group velocity 

as a function of the wavelength in free space were calculated 

from these results, The distribution of the longitudinal field 

was measured by driving the model by a capacitative projection 

at one end-wall, the detector head at the other end-wall having 

the same capacitative coupling. The absorbing element was moved 
along the axis of the model by a system of rollers and thread, 

The absorbing element is described; its anisotropy had the 

values Why = 20, ui /p, = 15 (, is the absorption coefficient 


in the given direction). A diagram shows the idealized 
distribution of the longitudinal field; the possible field 
distributions for various amplitudes of the first three 
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(m = Oo, 1, -2) harmonics are €xamined and used to find the 
Sign of the field-distribution, The experimental results are 
presented in a series of curves showing: the maxima of the coupling 
impedance; the variation of the field strength as the absorbing 
element is moved along the resonator; the field distributions; 
the relative amplitudes and coupling impedances of the fundamental, 
first-positive and first-negative harmonics. 

There are 25 figures, 2 ables and 6 references: 1 Soviet- 

bloc and 5 non-Soviet-bloc; The English-language references 
mentioned are: Ref, 2 - R,C, Fletcher - PIRE, v, 40, August, 
1952, pp. 951-954; Ref. 3 - J.¥. Hull, G. Novick and 

B.D. Kumpfer - Proc. National Electronic Conference, v. 8, 

Sept. 29, 30 and October 1, 1952, pp. 313-320, Chicago, 111; 

Ref. 5 - P, Paliuel and AK. Goidberg - The O-type Carcinotron 
Tube, PIRE, March 1956, pp. 333-345, 


’WK 
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AUTHOR: Deryugin, L: hk, 

e: Ue SOP ope ag Rea Be pee 
TITLE: Reflexion of a Plane Transversely Polnwvlsed 
Wave From a Rectangular Comb 


PERIODICAL: Radtiotekhnika, 1960, Vol Ths, Nev 2, pp 15-26 (USSR) 


ABSTRACT: The paper is an analytical Study of reflexion of a 
plane wave fron an infinite comb, the latter 

belng an ideal conductor, The incidence plane of 
the wave 1s perpendicular to the comb peals as 
shown on Fig. 1. Since proportional changes in the 
Wavelength and in the comb dimensions do not: 
influence the analysis, tihe following dimensionless 
maanitudes are introduced: (1) the relative 


perlod of the comb pattern k = 2 | / dr: (2) the 


relative groove width a= 2/] ; and (3) the 
electrical groove depth @=-2 7 1 ap a 
is possible to write 2 1] = 2 then 


Card 1fa k = 2 wT /yr represent: also the propagation 
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constant. A case of transverse polarization 1s 


considered, wher £.@., veetorl is perpendicular 
to the comb peaks and the components H_ = H, 


Ey and E_ are not zero. According to the first 


Maxwell equation these field components may be 
expressed as futictions of H: 

I Pr a a LL 
, a ody eee Ko an (1) 


x 


Where PP is the wave impedance of the medium. 
The expression for the incident plane wave 15 
defined as H exp 1 (‘Y kx + 5 ky), where 

H is the complex amplitude at the origin of co- 


ordinates, y = sih a Pa 5 = ee ; Ni 
being the incidence angle. Using the Fourter 
Series, it is shown that in the space above the 
comb (y > O) the diffracted field Hi, may be 


Card 3/9 written as: (see equation 4) 
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H,- x M,explia (yay j ay}. (4) 
N99 


where Hy, are amplitude constants; Ypy Sad 5 


n 
are defined as 


Be Pie, 
Ta TOM (ne, 4 0, Bina rere (3) 


% 
Here XK = 1k = \ fez. It may be seen from 
Eq. (4) that terms with y® <1 represent 


homogeneous plane weves which are reflected from 
the comb under vericugs angles ~p defined as: 
n 


sing, 73, + SING +t, (5) 


The terms with ye > 1 represent nonhomogeneous 
Card 4/9 waves of which the field con-lguration is shown on 
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}: 


Ge: 
SO0V/108-15-2-3/12 


Fig. 2. 


Fip.2. 


Here, MS = IN / Y . The nonhomogeneous waves 


are attenuated as the distance from the comb 
increases. At a sufficiently great distance the 
diffracted field consists of homogeneous waves 
only. The congetants Hy an Eq. (4) are the complex 
amplitudes of homogeneous or nonhomogeneous waves 
at the origin of coordinates. The field HY in 


Card 5/9 the space above: the comb may be represented as the 
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sum of the incident Wave and the diffracted field. 
~w 
fh, s+ Hexpi(yex i twy) 4- MH expik (G8 i 5,4). (6) 


An expression ts given also for the magnetic field 
* 
H in the center groove( ae | <a). Using 


Eq. (1), expressions are obtained for the hori- 
zontal components of the electrical field E above 


the comb and of the electrical field E- in the 
grooves. A magnetic system of equations is deter... 
mined, which expresses analytically that each wave 
in the space above the comb excites all waves in the 
grooves, and, vice versa, each wave in the grooves 
excites all waves in the Space above the comb. An 
equivalent electric Sysvem of equations is also 
Given. Methods for computation of amplitudes of 
harmonies in the Space abeve the comb and in the 
grooves are derived from the above system of 

Card 6/9 equations. The nonattenuatert harmonies in the 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022 


Reflexion of 0: Plane Teransverceis Polartse: 


fide OLR 


Wave irom ao ieee Scetiise Clon DOV Site dele tie 


prvooves (1 @k gos Aaf X ) may produce quarter. 
wave depth resonances. These vesounnee phenomens 
increase the entrance impedance of the grooves ond 
may lead to some extreme values of the reflection 


coefficients. This is shown on Fie. 5, 6, 7%, and 4, 


where the reflection soerlricientis & 7 H i 


S 9) 
and Ry = [1 / | | for normed Incideuce 
ave plotted as funetions of @ tor Q-: 0.2%, 


Q = 0.5 and varlous values of k ~ 2 l he aa 

Near @° = ed and @° = 270° the coetficients 
of mirror veflection show minima values, whereas 
coefficients of side reflection show the corre- 
sponding maxima. The extreme vaiues of the 
coeffictents are caused by the quarter-wave depth 
resonance of the basic harmonic in the pfrooves. 
At @° = 180° there is only a mirror reflexion. 

fard '(/a The minima of the mirror reflection coefficient 

: depend on the selection cf @G and k, and may 

be very low. When @ = G.4 
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tele 


and k = 1.5, for example, Ry = 0,05, For com- 


parison, the cotted curve on the above tlires de 
plotted using an approximation method based on 
the Huygens principle. Vhe curve has a correct 
shape but may lead to considerable quantitative 
errors. There are & fipures; snd 12 preferences, 11 
Soviet, 1 U.K. The U.K. reference is: Lord Ravielih, 
Scientific Papers, Vol ©, art. 222, Cambridge, 1T01c. 
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AUTHOR: Dery gins, Ls ° 
TITLE: Reflection From 4 Rectangular "Comb" Along & Longitudinally 
Polarized Wave 


PERIODICAL: Radiotekhnika, 1960, Vole 15, No» 5» PPs 9-16 


TEXT: The author studied the peflection of & plane wave from an ideally 
conduc ting infinite "comb" by means of Fig. 1. E of the incident wave 

is parallel to the "comb". The succession of the solution of the aiffrac- 
tion problem for the determination of the reflection coefficient of longi- 
tudinel polarization js the same 48 in the paper of Ref. 1 in the case of 
transverse polarization in which a methed is used, which is paged on the 
"huilding-up" (ashivaniye) of the field above the comb" over the field 

in the groovede Equations aré derived for the calculation of the reflection 
coefficient on the basis of an exact posing of the electrodynamic 

boundary problem. Figse 3-6 snow the ourves of the reflection coefficients 


E 
() 1 
R, = Tet and R, = JET of the longitudinally polarized, perpendicularly 


seca 
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Reflection From a Rectangular "Comb" Along s/108/60/015/05/02/008 
a Longitudinally Polarized Wave B007/B014 


inciding ( = 0) wave as dependent on the electric groove depth with a 
groove width of a = (1.25 and 0.5 and a comb period of k = 1, 1.5, and 2, 
The curves were calculated from formulas (7) and (14) and compared with 
those chtained by the electrodynamic method of “building-up" of fields, 

and the characteristics of diffraction are given for both cases. A compari- 
son between the reflections from the right-angled "comb" in the case of 
longitudinal and transverse polarization of the perpendicularly inciding 
wave shows that the divergence between the reflection coefficients of trans- 
verse and longitudinal polarization inoreases with decreasing width of 

the grcoves. This divergence is ascribed to the different types of the 
lowest harmonic in the grooves. The data obtained show that longitudinal 
polarization warrants a more complete suppression of the reflected beam 
than does transverse polarization. Lord Rayleigh's method (Refs. 2 and 3) 
was found to be inaccurate due to the inexact recording of the field in 

the grooves. There are 6 figures and 5 references: 3 Soviet and 2 English, 


/s 
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AUTHOR: Dewigigs,..N » Protes|ior,(Dootor of techaleal sctonces) Kymnotnoy,_ B.S... 
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oprTLE: Problemo in the jjenerad thipory of ioquerioy-sijenning antennas <P) 


| SOURCE: Mosca. Aviatitonny*y ‘mative, ‘Trudy, no, 159, 1964. Skantruyushohiye 


antemny* averkhvy* sokikd) chastot |Pup hiyfa frequency scanning antennas), §~17 
. senna fhbory, fre penny sohmning, superhigh frequency 


asider|id in th anid scanniag of antenns 
ABSTRACT: Tho method consider) d a sp 7 nerd teres 
\ency in a broad. band excecding 
pads, etc.) assuciatel with the 
‘which is high in comparison with 
1) degrees of grits pattern 


| arrays. 
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' eri signilicant conclusicns regarding these — ! 
‘elay systems hye draim. Among tho latter are the ; 1 
‘frequency Sensitivity are pro- yee 4 
“frequency sensitivity is always abe 
nur from the point of view of ae ] I 
itince the angular-frequency °° ~ fot a 
lag an:| frequency dispersion, talven a 
forms the group delay of the beam. 3. ae 
egiency sinsitivity, it in sufficient to pro-- 
a. 4. The Q of the delay system coinnides 
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t 
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with the Q of ite individual cel Pot a 


is stiown that the- delay systems of | 
a8 have-b niimbei of specific properties which affect  —. 
| the radiation. All such systenis possess filterin properties and, on the basis of thie 

| attribute, they may He classified 18 lover- and upper-freipency filters and band filters. = _- 
Angular seotors of transmitianve rorrespord t) the frequency passbanis of these sysiiams. = . - 
The width and orientation of these sectors ave fuictions ol the system type, the special 9: |. 
features of the radiating elements andthe nimler ol’ system cells between the radiatirs. © ¢ |. 
‘Thess factors are discussed ir. sojne detail in thi ccncluding paragrapis of the paper, Orig. °. 


art, has: 6 figures and 24 for'mtilas. eee 


| 


| ABSOCIATION: Moskovukly aviatidonny*y Institut (@fgseow Aviation institute). : 
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‘SOURCE: Moscow. Aviataionry'y inutitut. Tridy*, nO. 158, 1964. Skaniruyushohiye 
“anteriny* sverkhvy"sokikh chasicl (Buper-hizh frequé pas 
“TOPIC TAGS: fntenna theory, “feoquency scanning, Buperiigh frequency, switching antenna, a 
Si, positioning OS, beeen | : 


“eoutrol is applicable to Hnear aii surl'ace antenna arrays - 
of intlividual radiating elements ain form, to the aggregate, the antenna beam. For beam i 
control in antennas of this type, «ie normally emplo 


_ connected to the feeder pystem which drives the radiators. Tho authors note that in aleo-~ . a 
trical: scanning ty, : R 


Mm .| svrious difficulties are eacounterid because of instal: 
BB cord 1/6 - | 
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ACCESSION NR: AT4046232 -. > a : O : 
‘ Anetability), and non-identity of thaso-invorter characteristics, high losses, und instability ~~ 
anil non-idintity of reflections trom the inverters, All these factors are also present in 
“ syetems of discrete control, when a number of separat:) working points are used on the 
phise-inverter response curve. The switching metho! described inthis article reduces 
. |: Che: difficutiies in the formation of narrow scanning beams. The principle of "commutation 
| Binning” is described, and it ls pointed out that this method of scanning consists iin the fi 
elimination of tandem phase-inverters, with ben control reduced to @ series of extramely = 
‘| simple operations involving the switching on ancl ciff of the radiators or of specific branches 
of he feeder system (that is, the transmission, lire unit). A system of commutators or 
‘| switches is ensployed in place oi! the phase-invertors. ‘For forming and controlling the 
beam on an antenna section 3, 72 in length, the authors note that a definite set of rudiator 
phases is required; it is by meitas of the seleciiive: conniction or "cutting in" of these latter: 
; | siements that the beam may be positioned in the required direction, with scanning uchieved 
..| by varying the alternation of the commutators ox switches in the "on" and "off" position, : 
| The stability of these systems durives from thy fact that the controled elements of the ~~ 
.. | . radiators operate in ths switchitg mode, with only the two extreme regions of theiz re- 


sponse curves employed. The following fundamental types of commutation antennas, 
Ccifforing in the manner’ in which the jphasy set Je formed in the aperture, are discursed: 


> Ha et ier gare 2 f 
aod een janie aime ieee wee eee eject a 
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Ee aa , or 
1) en array consisting of several: close pirate) bits of the switched radiators; 2) an 
ray of radiators driven from a single waveguide throu switchable phase-shifters: 3) 
| array of switchable radiators lirrangetl on a single witveguide at a short distance from. 
| one iknother. The authorn desorile the sivliching sequerice of the commutators during the 
scanning proces for each of then basic Antenn types. From the explanations given in 
the raper it follows that the distinguishing features of avritohable antennas are: 1, A dia 
ruption of the Unearity of the phane distribution, lpading, in a general case, to radistion 
pattern distortions, a proliferation of lobes and a reducHon of antennn efficiency; 2. ve 


dons. For this reason, the authet‘s outline methode for a preliminary estimation of the 
roiuction in antenna efficiency duting commutation scanning, es a function of the phase on eat 
error, with any method of phase-1et formation. din estimation of directivity patte=n dis- cpears | 
torticns at small and large angles of bpam devintiion is slso given. Methods are proposed); 5 
for roducing the phase error and the lovels of spurious tadiation. The sector of single- : 
beam scanning 13 determined, adel tional pertinent parameters are discussed and expres- be 
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slons are obtained for their. determination. Requirements are cited for the pitch of the _ 
radiating elements and the phase lag of the exciting ivave, as well as for the operational 
~ppesd-of the commutators or swiiches used. ‘The results of precise patterr calculations, 
as performed on an "Ural" pompater using formulae obtained in the paper, are presented. | 
| and interpreted. An analysis is ‘made of the phonomenon of beam "jumping" during scann- | 

- ing. ‘The following are the general conclusions reached by the authors: i. In commutation | 
-| scanning, phase errors erie wich are determined by the set of phases of the radiating 

elements and which, in a general case, lead to a rethiction of antenna directivity, the ap- | 2 
pearance of spurious beams and iin irierease bh the v'enctive power of nenr-wave fielis. 18 
2, ‘Ina switchable antenna a single-beam ratijation and scanning moda is possible, In 
which the spurious beams, caused by the phase erriirs, are removed "bayond the horizon": 

‘aiid affect only the reactive field of she antenna, while the directivity and-pattern remain | ....! 
- almost unchanged from thone of an ideal antennn. ‘I'o achieve this mode, the phase vrror |: 
period must be small; that is, the phiise errois must change rapidly nlong the antenia. hee: 
“"Thig; condition leads to the requirement of small raistor pitch and alarge delayorilag =. a | 
|. in the paase velocity in the driviag waveguide, 3. [a commutation scanning, tho beamis 
"| @igplaced with small jumps, the roagnitude of which in less than the bpam width and de- | 
"|: ereases ag the number of radiatirg elements ‘increnses. Orig. art, has: U6 figures and 
‘BP formulas... 6 6 ee Soo See hn hee 
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ACCESSION NR: ATHOKG240- ~_ $/'2535/64/000/159/0273 /0282 
AUTHOR: Deryugin, L. Ne (Doctor of technical eclences Professor) 8 


: 2 heacemmannannennncomrts mer : wooed i Petey © 
TITLE? The efficiency with which ‘sicanni ni. entunna-errays may be "sectlonalized' 


“SOURCE: Moscow. Aviatslonny*y Institut. Trudy, no. 159, 1964, Skantruyushchiye | 
“antenny® sverkhvy*soki kh: chastot (Super-high fiejuency scanning antennas), 273282 

- TOPIC TAGS: antenna theory, frequericy scanning, superhigh frequency, antenna 

eee Si Ea cee sa cares Dea ee 
“ABSTRACT: © The author considers-the different techniques employed in the electrical 
and electromechanical scanning of the beim.of antenna arrays over a wide ange | 
/of angles. The controlted phase shifters which are almost always used In systems 
of this type Inevitably ‘impatr the basic characteristics of the antenna (efficten- 
cy, noise temperature, gain, resolution, side lobe level), this being. particularly 
. true in the case of electrically conitrollad shifters (ferrite, semiconductor or 
plasma). Attention Is also calied to the complexity of the control system, which 

_ necessarily Increases as the dimenslons of the antenna grow larger, as another 

: Factor limiting the capabilittes of scanning antetina systems... [t Is pointed out ~~ 
that one of the methods which may be used to Improve the characteristics of 

‘Card 5/3 PBB a eee 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022 


LW3260065 i 
"RECESSION NRE _ ATEN 


scainnl ng: arrays ts their: ‘sect tonal zat ton!'; ‘that ts, the divistan of the array 
{nto a sertes of identical ‘scanning: sections, phase-coupled by means. of a supple- 
"mentary. system of phase shifters. - It is emphasized that "sectionalfzation" is not 
«to be regarded as. a: universal method capable of Improving all the characteristics 
of the antenna, but ‘rather as a compromise measure, permitting the Improvement of 
* some at the expense of otthers.. For example, this may Increase the efficiency of 
’ the antenna at the expense of complicating Its contro! system, and vice versa. 
Nonetheless, by means. of “tsectlonalization', a considerable effect can be achieved 
with regard to Increasing the dimensions of scanning antennas. tn this article, 
certatn possibilities Inherent tn the “sectional Lziny! technique with. respect to 
increased size are considered for linear scanning anienna arrays. Sectlonalization 
. for en assigned maximuminumber of seri¢s-connected phase shifters and for an 
assigned maxiinum number: of contro! signals Js. discussed for one- and two-layer 
arrays, and a binary arrangement Is propiased, The problem of the optima! arrange~ 
. ment with both of the adove-ment Joned parameters assigned (that Is, number of 
shifters and number of control signals) Is analyzed, and a table is given Indicat- 
Ing ithe number of radiators In optimal arrangenents as a function of both of these 
factors. The article concludes with a discussion of certaln considerations which, 
in the view of the author, should guide tthe choice of the "sectfionalization" scheme 
adopted. - Orig. art. Liga 2 tables, 3 figures and 15 formulas. 
Cord 2,°3 cae | ne 
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‘ AUTHOR: Deryugin; L. N. (Active member); Zimin, D. B. (Active member) 


_ TITLE: Switching method of steering array beams 
SOURCE: Radiotekhnika, v. 19, no. 3, 1964, 25-33 


: Topic TAGS: radio, radio antenna, beam antenna, beam antenna steering, 
> antenna array, beam antenna switching steering, pencil beam antenna 


ABSTRACT: A set of phase shifters is conventionally used for steering the beam 
, Of a multielement antenna array, Temperature instability and diversity of the 


" : characteristics of (ferrite) phase shifters have been serious drawbacks in 


"| operating thig type of antenna, L, N, Deryugin's. switching method (Author's 
. Certificate no, 662448 of 1lApr60) is claimed to alleviate the difficulties of 
, shaping a pancil-type steerable beam, In this method, a set of switches ("semi- 
conductors, ferrites, etc. ") controls, on @n, on-and-off basis, the currents in the — 
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: individual radiators or feeder -system branches. Within a half “wave section of 
_ , the array, a set of fixed radiator phases is provided, and the required direction 
'- | of the beam is achieved through selective switching. By changing the sequence of 
», | the on-off positions, Scanning can be effected. These types of linear switched 
7 ‘antennas are considered: (1) an array formed by a few Parallel rows of switched 
' radiators; (2). an array of radiators excited from one waveguide via switching . 
phase shifters, and (3) an array of switched radiators closely placed along one 
; Waveguide. A reduction of the antenna directivity, radiation-pattern distortion, 
. | and spurious~-beam levels inherent to the new method are theoretically evaluated, 
‘ Orig. art. has: 7 figures, 8 formulas, and 1 table. 
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automatic phase error compensation, 


SOURCE? Byulleten' itobretenty 4 tovarnhykh znakov, no. 9, 1965, 36 
- TOPIC TAGS 1. two mirror rian ian trror ‘compensation 
f «6ABSTRACT: §6‘To reduce phase errofs in the 
mirror antenna and increas 
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